Live imaging of X chromosome reactivation dynamics in early mouse development can discriminate naïve from primed pluripotent stem cells.
Pluripotent stem cells can be classified into two distinct states, naïve and primed, which show different degrees of potency. One difficulty in stem cell research is the inability to distinguish these states in live cells. Studies on female mice have shown that reactivation of inactive X chromosomes occurs in the naïve state, while one of the X chromosomes is inactivated in the primed state. Therefore, we aimed to distinguish the two states by monitoring X chromosome reactivation. Thus far, X chromosome reactivation has been analysed using fixed cells; here, we inserted different fluorescent reporter gene cassettes (mCherry and eGFP) into each X chromosome. Using these knock-in 'Momiji' mice, we detected X chromosome reactivation accurately in live embryos, and confirmed that the pluripotent states of embryos were stable ex vivo, as represented by embryonic and epiblast stem cells in terms of X chromosome reactivation. Thus, Momiji mice provide a simple and accurate method for identifying stem cell status based on X chromosome reactivation.